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DATE: 7~/ /¢ //*;/o IZBNO. TP
— SAMPIE ID.

EP TOXICITY DATA WORXSHEET
RESCURCE ENGINEERING L2ZORATORY

1. SAMPIE APPFARANCE: /¥y L
>. SEPARATION PROCEDURE RESULIS: < 70.5% Solids > 0.5% Solids
3. FRACTION 10 EE TESTED: _ ILiquid _.— Solid

NOTE: If llquld fraction is used, procead directly to analysis—no
extraction is required. Items 4-—11 partain to extraction of samples
containing solids > 0.5%.
4. STZE REDUCTION RDJUIRED: “Yes No
5. WEIGHT OF SAMFIE: /O (g
6. WEIGHT OF DI WATER ADDED (15 X sample weight): //f{SOg/mS
7. TIME AGITATION EEGUN: 0. ¥Ca.m.
8. FEST/pH MEASUREMENT (Cne minute after agitation is begun)
=85 a. Initial pH
. Amamt of 0.5 N acetic acid addad to obtain pH of 5.0 + 0.2
'['27.'4" . Time agitation restarted (a.m.)
9. SEOOND pH MEASUREMENT (15 mirmtes after initial agitation)
4 ¢ a. Initial pH
— b. ArmmtofOSNaoetlcamdaddedtoobtaanHofs 0+02
0 5% e, Time agitation restarted (a.m.)
10. THIRD THIRD pi MEASUREMENT. (30 mimutes after initial agitaticm)
.__) 4 O - 1 Inltla-l m
b, AmamtofOSNacetlcamdaddedtoobtampHofs 0+0.2
u.-lo c. Time agitation restarted (a.m.)
11. TFOURIH pH MEASUREMENT (60 minutes after initial agitation)
{7/ a. Initial pH
— b, Amc&mtofOSNacetlcamdaddedtomtam;Hofs0+02
“23 . Time agitation restarted (a m.)

NOTE: contnmetodueckaatGOmmrtemtervals for first six hours
andadjustasnecessarytoma.mtampﬁat50+02. Record data for each
-dxed{,/adjusme.ntintervalmbad: of formnot:x.nga.m.tlal pH, amount of
acid added, and time agitation restarted. Do this until pH is stable or
themaxlmmammtofamdallcwedhasbeenused If at the end of the
24hmrextracticmperiodﬂ1epﬂisabweszandthemxummammtof
acid (4mls/gofsan;p1e)hasmtbeenused adjust pH to 5.0 + 0.2 and
contime to extract for four hours, adjustthepi{atonehmr intervals.
At the end of the extraction perlod add deionized water to the ex-
tractor in the amouit determined by the following eguation: :
V= 20(W) - 16(W) - A
¥here: V = mls deionized water to be added
W = grams of sample (solids) used
A = mls of 0.5 N acetic acid added (total)

ANALYTICAL, RESULTS OF TESTING LIQUID FRACTION (EXTRACT OR THE WASTE) ITSELF IF
< 0.5% SOLIDS):

ARSENIC ENDRIN
RARTUM ~ LINDANE
CAIMTUM : METHOXYCHIOR
HEXAVALENT CHROMIUM TOXAPHENE
, 1FAD 2,4-D
' " MERCURY ' 2,4,5-TP SILVEX




TIME/HOUR pH 0.5 N ACETIC ACID ADDED

N

6.

14S ~ S _
300 470 0.0
R AT, 5. ((J T
iZino {0 5D T
(.00 420 <
i 10 510 T

S YO roern

AFTER 24 HOURS + -5 ‘HOURS




DATE:

L] ! . : :
T/ /1] e 128 Mo, ~ i Shar
A

EP TOXICITY DATA WORKSHEET
RESOURCE ENGINEERING IABORATORY

.

SAMPIE APPEARANCE: “S/(if j_/
SEPARATION PROCEDURE RESULTS: < 0.5% Solids > 0.5% Solids
FRACTION TO EE TESTED: Iigquid ¢~ Solid

NOTE: If l).quld fraction is used, procesd directly to analysis—-no

extraction is required, Items 4-11 pertam to extraction of samples
containing solids > 0.5%.

e
SIZE REDICITION RBIJZ}RE% D : Yes No
WEIGHT OF SAMPIE: [/ ,
WEIGHT OF DI WATER ADDED (15 x sample weignt): /LOYD g/mls
TIME AGTTATION EEGUN: /) ¢/0 a.m. :
FIRST pH MEASUREMENT (Ona minute after agitation is begun)
[, o0 a, Initial pH

'0-1f“‘b.AnmmtofOSNaceticac:.daddedtoobtampHofS0+02

9.

10.

11.

[O 4 Z e, Time agitation restarted (a.m.)

SECOND pH MEASUREMENT (15 mimttes after initial agitatien)

<4, 47 a. Initial pH
— b.AzmutofOSNacetlcamdad:iedtod:taanHofs0+02
f0:=5 ¢. Time agitation restarted (a.m.)

'%-D:RD ) pH MEASUREMENT {30 minutes after initial agitation)

1> a. Initial po .

(). ICb. AnumtofOSNacetlcacldaddedtoobtaJn;HofS0+02
i1 100 ¢c. Time agitation restarted (a.m.)

FOURTH . pH MEASURD{IENI‘ (60 mimites after initial agitation)

' S.Ca. Initial pH
0. {0 b. AmmmtofOSNaceticamdaddedtoontalanofs 0+ 0.2
{25 c. Time agitation restarted (a.m.)

NOTE: Contumetochec:kaatSOmztemte:valsforflrstsnchours
arﬂadgustasrmessalytomamtaanpl-lat50+02. Record data for each
check/adjustment interval on back of form noting initial pH, amount of
acid added, and time agitation restarted. Do this until pH is stable or
themam:mmammtofacmallmedhasbeenused If at the end of the
24 hour extraction period the pH is above 5.2 and the maximm amount of
acid (4 mls/g of sample) has not been used, adjust pH to 5.0 + 0.2 and
cantime to extract for four hours, adjust the pH at one hour intervals.
At the end of the extraction period add deionized water to the ex-

tractor in the amount dete.nn.med by the follow:mg equation:

= 20(W) - 16(W) = A
Where. V = mls delonized water to be added
W = grams of sample (solids) used
A = mls of 0.5 N acetic acid added (total)

ANATYTTCAL RESULTS OF TESTING LIQUID FRACTION (EXTRACT OR THE WASTE) TTSELF IF
< 0.5% SOLI[S):

ARSENIC ENDRIN

___ __BARIIM — ITNDANE

R . 118 __ METHOXYCHIOR
HEXAVAIENT CHROMIUM TOXAPHENE

. IEAD _ ___2,4-D
MERCURY 2,4,5-TP SILVEX
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. RESOURCE ENGINEERIN® -—BORATORIES - | -

TN

QUALITY CONTRuL LOG

METHOD OF ANALYSIS_8034 I5Ws o -

.PARAMEiER F%g

watrix_Walip

| | ANALYST k.b
‘CALIBRATION STANDARDS/BLANK ABSORBANCE
1
. Pleme 0O 000
0.1 dpws 0.00%
0.5 _pbw 0. 01l
'-0 'ﬁbﬁb\'\\ O-O}q

" PROJECT #/LAB NUMBERS 10 69

paTE_4291[26 TIME_ QS —IOIS

STANDARDS: CONC. STD., CONC. PERCENT DEVIATION
Tl omasl— 0.0

0.1 Bpw AT | 0.] 3.0

0.3 kbwa 0.2302- | 0, % 0.7

Lo Jebw [o0l [.0 O

EPr 233#1 | O.975 | [.0 2.5

IN THIS RUN Tos0

- QUALITY CONTROL SPIKES

r

YN [N
REPLYCATE PERCENT PERCENT

* PERCENT RECOVERY CALCULATION: .
PERCENT  STD. THEORETICAL SPIKE THEQ; PERCENT

L.AM #-SAMPLE ID ¢ CONC.\yw= CONC, - DEVIATION  (SAMPLE « CONC.)+(STANDARD - CONC,) = CONC. CONC. "CONC, RECOVERY
L. - - - i T

50 0,01 /ool | 0oo | B ([_o. of)' &0 "o (l -D) 0:50 ' o‘—f"m_/-S'o 9.

ota £o.0] | 40,81} O.p00 -

e 1Y 30 awaLysT

Qc APPROVALQU@O\MWY\ & oy ,QQ,
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METHOD OF ANAL&"SISjO? E [SHEd paRAMETER_ As 1n %)‘PL) MATRIX_IWadgy

e

.

f{\_J}

" RESOURCE ENGINEERING LABORATORIES
QUALITY CONTROL LOG

. anaLyst__ KD . DATE 55186 T T:4S - (320
CALIBRATION STANDARDS/BLANK ABSORBANCE STANDARDS CONC. STD. CONC. PERCENT DEVIATION
_hlowte 0.000 | Blawk 2.0 |
2.T PhY 0.002 1L &5 &b 2472 | a5 -]
5.0 phb O, 168 5.0 4pbb | Q22 | S0 [-4
9.0 - phly 6.318 (0.0 b [0:047 (0.0 0
| | 75 p\o\oﬁn&&dg) 7592 | N.5 [ &
© PROJECT #/LAB NUMBERS_ 110§ 7 NN 079 ‘709-(3
IN THIS RUN 050 Ag7 ogs To 2.0
| | obd ‘7068 ‘70 29
QUALITY CONTROL SPIKES e - , PERCENT RECOVERY , CALCULATION: .
REPLICATE:"PERCENT - PERCENT - PERCENT STD THEORETICAL SPIKE, THEO. PERCENT
LAB #-SAMPLE ID # CONC. CONC. - DEVIATION (SAMPLE « CONC,)+(STANDARD - CONC.) = CONC. CONC. CONC RECOVERY
47 B5-03-c | Zlo | Zl.o | 0.00 | 50Qo (i) | Bo Zo(lo $pb) 150 |47st/gp] 95
(437 M-~ (e slo L1y 0.00 Go 7o (£1.0) | 50 o (lopph) | S W ]s.0| 286
6987 M5y ¢ho | [ B0 70(Lr0) [ 5o o (o) |50 |Y4UTY 5w 955
Togs 2A | 4lo | ZLlwo 0.00 | 50 Do(/jw) | 5o 7o (jokgy) |50 26557 5.0| 53. |
Togs Uk L) . 56 70 (£i0) |50 To(Whhb) | 510 .82 [5.0) 368
Joty [3H £1.0 Ll 0.00 ) : |
Josk Ga® | (51 | 125 | @5 150 To3%)] 50 O (Jopb) 5493 3.840/547) 7.5
- 039 LoD Ll.o | Llp | 0.09
QFF AS B o | <4 3
(GEF & 5 (Holmolt 4.96%

TIME

(535 anauyst K)\NA;Q-“MJ.Q}j

qc APPROVAL%Q&&M-_MQL




;/ \"‘: . ' ) ) ST
- S _
RESOURCE ENGINEERIN. ._ABORATORIES
QUALITY CONTROL LOG

M.ETHOD OF ANALYSIS 'bOB"E,.;-I-E_W\ Ed .- PARAMETER , D |‘_V\‘ é;bb M@;Tni;{ . W:\er

CALIBRATION STANDARDS/BLANK

ANALYST_ KD .. DATE 5/5184 TIME] 14S —~ | 33

ABSORBANCE . STANDARDS CONC. STD. CONC, PERCENT DEVIATION

PROJECT #/LAB NUMBERS

IN THIS ROUN

QUALITY CONTROL SPIKES

LAB #-SAMPLE ID #

CONC.

I R L B I A -
o 4.+, PERCENT RECOVERY.CALCULATION: . |
REPLICATE . .PERCENT ~ PERCENT PERCENT  STD. ~THEORETICAL SPIKE THEQ., PERCENT

CONC. ' DEVIATION (SAMPLE s+ CONC.)-+{STANDARD « CONC.) = CONC. CONC. " CONC. RECOVERY

AEE BIS 8l MOA

7.%3%

]

ine JB (35 ANALYST_MM&&%_ R o APPROVALM




/

(cﬁ\ o //f\a . AT

" RESOURCE ENGINEERING LABORATORIES
QUALITY CONTROL LOG

'METHOD OF ANALYSIS 203 ¢ [SHv Ed. parAMETER 'Ba, | warrix Wakin

' ANALYST__KD pare_ 4 30/g4 Tive (iUS —11; b |
CALIBRATION STANDARDS/BLANK _ ABSORBANCE STANDARDS CONC. _ STD. CONC. _ PERCENT DEVIATION
" Blowe e | A L0
| 5 ppw ' _ 5 bpw 2490 2.5 | 0.4
2.0 b | 5.0 dbwa 5 jaY 5.0 2.4
_10.0 - ppw— - | 0.0 bhwm _[0.087 | 0w .. | 04
. EPA 282 % 1 (40.94%| Yo.0 X9

PROJECT #/LAB NUMBERS /050

©IN THIS RUN Tot9
799
QUALITY CONTROL SPIKES - " PERCENT RECOVERY CALCULATION:
REPLICATE  PERCENT  PERCENT PERCENT  STD. THEORETICAL SPIKE,THEO. PERCENT
LAB #-SAMPLE ID #  CONC.bJAmCONC. _ DEVIATION (SAMPLE + CONC.)+(STANDARD + CONC.) = CONC. _ CONC.'CONC. RECOVERY
o550 L0 40| | 0.00 150D (0:091) |50 (jo ph) |S.ows (5.114/850u ¢ b5
Noh L0 | 2oy ] o.00
Tov7 | &352 | 2373 | 649

tove [ 215" anavyst ’)()u\,\, Almﬁ\nﬂafj o | Qe APPROVAL%QOJY\’YYL cUQLDQ_




L

// { :
- RESOURCE ENGINEERIN. — .BORATORIES
QUALITY CONTROL LOG

‘METHOD OF ANALYSTS 303 A ISTh Bd . panamerer Cdo o MATRIX l/da\LI;'L
ANALYST Kb | DATE Ly[&?(]?éTIME 9 !!Q 59;;.;5
CALIBRATION STANDARDS/BLANK ABSORBANCE ! STANDARDS CONC.  STD. CONC, PERCENT DEVIATION
Blowh- 0.0o07 ol 0.0}
O\ ow . 0of 0.1 Pw 0.100 o 0.0
0.3 bpw 0.02.4 0.2 Prw 085 | 0.3 (7
10 - dow o.ogl [0 Fpwa. [tooo | 1.0 0.0
- | ERfr 28241 | ©%oy | 0.7 &b

PROJECT #/LAB NUMBERS 05 0
. IN THIS RUN ' Mo 64

QUALITY CONTROL SPIKES PERCENT RECOVERY CALCULATION:

REPLICATE  PERCENT  PERCENT PERCENT ~ STD. THEORETICAL SPIKE, THEQ; PERCENT
LAB #~SAMPLE ID § CONC.b(pWCONC. DEVIATION . (SAMPLE s« CONC.)+(STANDARD « CONC.) = CONC. CONC. "CONC, RECOVERY
J el —— Y
flos0 £0.0] | Loy | 0.00 | Bo (0.0} | 50 Do(}.0 ppw) | 6.5 *.boq]o.g,-] [00.8
0 69 40,0} £o.0] 4 O.pp ) | - | ]
. ]

: _ | | |
| |

Core (55T awaLyst MW | | Qc APPROVAL;E}?Q/Y\}Y\. {Unepd




£ PN P
RESOURCE ENGINEERIN. LABORATORIES
QUALITY CONTROL LOG

METHOD OF ANALYSIS 2V3f V5 Ed . paraversr Cv __MATRIX (N O
ANALYST KD DATE '—H_'Bo]% TME [0 bo —[0 40
CALIBRATION STANDARDS/BLANK  ABSORBANCE © STANDARDS _CONC.  STD. CONC. PERCENT DEVIATION
' @‘&mf\;t_ 0. 000 | Blovre 0,0l
0.5 Ehw 0.013 0.6 P | 0492 | 0.5 [6
-0 v 0,02} [-0 Dpw 0.427 | 1o 0.%
| : | |EPA a8% #1 | (-2 [ 25 .6
PROJECT #/LAB NUMBERS 'J0OS O |
IN THIS RUN ‘1069
~ QUALITY CONTROL SPIKES PERCENT RECOVERY CALCULATION:
REPLICATE  PERCENT  PERCENT PERCENT  STD. THEORETICAL SPIKE THEO. PERCENT
LAB #-SAMPLE ID # CONChn~. CONC.  DEVIATION (SAMPLE + CONC,)+(STANDARD « CONC.) = CONC.  CONC. CONC. RECOVERY
T so 1 £0.0) | £0.01 | 0.00 |BoGe [£0.0D)] 5o Do (10 ) 05 |0.439/s.st 9Ty

961 £0.0\ | Zo.0\ | O.00

TIME [0t WO anaLYST M\»\a\,&uﬁ - qc APPROVAL%\'E\ hanAgk (HQJO,Q.




N
L

METHOD OF ANALYSIS 20737 fﬂkn Ed. PARAMETER HGL
) o . N . - U ..
DATE Llr]ﬂ‘-fl?é TIME 745 ~ [[100

RESOURCE ENGINEERIn. LABORATORIES

f/ﬁ\
T

QUALITY CONTROL LOG

ANALYST Kb.‘

CALIBRATION STANDARDS/BLANK

| MATRIX (,Jal:ﬁ

LAB #-SAMPLE ID ¢

STANDARDS

CONC.&hb CONC.
P

DEVIATION

ABSORBANCE CONC, STD. CONC.  PERCENT DEVIATION
Blhnk 0.000 Blowie. £10
:5 bbb 6.0%2 2.5 pph R.508 | R85 0.3
5'0 &3}9&3 0:06"{' 5!0 GLJPJQ L"Jq 01 5"0 ‘lq
100 bl 035 (9.0 bbl | {0,170 | [O:® |- 7
7.5 Ppb(ruted) 7.450 | 7).5 0.7
PROJECT #/LAB NowsERs T8 | |
IN THIS RUN 105 0
. A7
QUALITY CONTROL SPIKES o PERCENT RECOVERY CALGULATION:
REPLICATE  PERCENT  PERGENT PERCENT THEORETICAL SPIKE,THEO. PERCENT

CONC. " CONC, RECOVERY

(SAMPLE « CONC,)+(STANDARD + CONC.) = CONC.

6477 As-03-ci .08 6.‘7032 1

6317 A6-C LV Ll.p ' 0.00

6477 A5-03-c| .08 | Sovple (109D +5.0 bbb Lio8W [4.078/¢.68, 49.9
A7 Ab-c [ 21v(09 Soplr (0988 + 50 phb 5.-958 |6.063[595% fof.8

e [ LS ANALYSTJ)Q/\A',QJLVM |

LD <IN
QC APPROVAL Q\L&\?




= | | a8 |

. . S ,‘)‘
RIESOURCE ENGINEERI.. ~_ABORATORIES
' QUALLTY CONTROL LOG

' METIOD OF ANALYSTS 3034 JS’PKEA. PARAMETER b | MATRIX Mmﬁ—m
ANALYST D DATE LH;)»I?(, TIME 145 —Jo 00
" CALIBRATION STANDARDS/BLANK ABSORBANCE .  STANDARDS CONC. STD. CONC. PERCENT DEVIATION
_Bloate | 6.000 L plomle .0 |
0.3 bb\m. 0.062- 0.3 pPpws i 0.20,5. 0:3 R4
0.5 bpwm, G.o0Y | 0.5 Rpwa | 6.uU17 0.5 l.6
[:0_dlun 0.001 | [0 Ppw 11019 [.0 [.9
3 | EPA 282 WL | 2094 | 20 | 4.5
PROJECT J/LAL NUMBERS 10 50 '
IN THIS RUN | NCIS
' To74

QUALLITY CONTROL SPIKES. PERCENT RECOVERY CALCULATION:

_ REPLICATE  PERCENT  PERCENT "PERCENT STD. THEORETICAL.SFIKE*THEO;HPERCENT
LAB #-SAMPLE ID ¢ CONC.PPMACONC. DEVIATION (SAMPLE « CONC.)-+(STANDARD - CONC.) = CONC. CONC. "CONC. RECOVERY
1050 ! 40,0 1 £0.0| Il, O.00 ' ! | il :

ANE 0.5 | 057 | (-9 | |

- ! - | | |
Tos0 Zo.o\ | L00| . 5o (Lo0) (G0 Do (10)  |0.5 0-%—?8/-5! §9.¢6
T 0.208_| | g0 70 (0-368)| 50 Qo ([0) 10:65Y |-alf.(5y Tr0

| | !

|

: v i . I .
— | | — | I ?
-rw“;!ai [0 ANALY?Tﬁkﬁ*»&$llw\“0\iglkq

9 ' QC APPROVAL gfoM“Yw-. &om?__
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- Test Code(s)

2

Date ST/E’ZZ{' Time

Matrix Modification

SLE8

Analysts

AfSGﬂA?44;;po£L¢4cJKL

Method

Blank

Standards:

i3

s

#5

e

# of samples in set

"f'.;. LTt

/0: 7 - //-." 7/-{

of
Je

/67,5/' S /e

o

]

=

21 I ! N
S0 1S
<| X
<

3]

<

<] D o
tﬂva
AR

T e S ks S o W . S .

Spike Samples }Original

Y

#1l

——

Duplicate




( _ : 7 7
RESOURCE' ENGINEERING LABORATORIES
QUALITY CONTROL LOG

#

- K& 7T C— . o
METHOD OF ANALYSIS A’,"(‘@ 7%g4)J/reo2 PARAMETER /oc MATRIX « SoZ 2
waLyst A Torto ) DATE </~ P5fuE__or/00 |
' . om0 Lg 1 3
CALIBRATION STANDARDS/BLANK ABSORBANCE - STANDARDS CONC. STD. CONC. PERCENT DEVIATION
D o U Fo 5 | 250l 226 w2 %
PROJECT #/LAB NUMBERS 037D
~IN THIS RUN
QUALITY CONTROL SPIKES PERCENT RECOVERY CALCULATION: !
: REPLICATE PERCENT  PERCENT PERCENT  STD. THEORETICAL SPIKE, THEQ. PERCENT
LAB #-SAMPLE ID # CONC. CONG.  DEVIATION (SAMPLE » CONC.)+(STANDARD + CONC.) = CONC. _ CONC, CONC. RECOVERY

DD -SZ | D42 &/éﬂl' 27 %\ | ' |

e awawyst a7 _ N QC - W%
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RESOURCE ENGINEEW -~ LABORATORIES
QUALITY CON.#OL LOG
/6 M P

'METHOD OF ANALYSIS S03-D STy ymis7/f PARAMETER 01l & Grease : MA’I.‘RIX Soil.

ANALYST /ﬂ:,&//&LMDATE ‘/;.ra/a’.:;TIME S35 Ao,

CALIBRATION STANDARDS/BLANK . WT. /G.

STANDARDS CONC.

i STD. CONG. PERCENT DEVIATION

LA ono00b., |

PROJECT #/LAB NUMBERS 2050
IN THIS RUN

QUALITY CONTROL SPIKES o '
REPLICATE - PERCENT  SAMPLE RESIDUE - SPIKE WEIGHT

: . THEORETICAL ACTUAL  PERCENT
LAB f~SAMPLE ID #  CONC. - CONC, _ DEVIATION _ IN GRAMS v = TN GRAMS WP,  WEIGHT _ RECOVERY
s o e T e e % | T 7 |
— . . . ! . — l Py I8
OSSO 1,063 ™Yy —_— l. 10_009,(3:9 320/ (5ru) \o.;a?sg. 026855 | 7.5 7
| - ~ :
[ |l
1

| |

|

|

\

|

| \

| L | ;

. | | | \ _ | |
- TIME _ANALYST -/‘/g~ .

qQc APPROVAL%’X» yNias J_\.(ﬂ‘)ﬂ ‘:\C'_.
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M.B.A. LABS

MICROBIOLOGICAL AND BIOCHEMICAL
ASSAY LABORATORIES

P.0. BOX 8461

SAMPLE SUBMITTED BY:
DATE RECEIVED:

DATE COMPLETED:
LABORATORY REPORT NUMBER:

SAMPLE IDENTIFICATION:

Total Available HZS

340 S. 66th STREET . HOUSTON, TEXAS 77261
TELEPHONE NO. (713} 928-2701

Resource Engineering
5-11-86

#4-24-86

J-2506

Soil Samplé

Project # 306-02
Lab # 7050

RESULTS

< 1 ng/kg

Note* QA/QC data is on sémple J=2523

REPORTED BY'_:. %%’AA/




M.B.A. LABS

MICROBIOLOGICAL AND BIOCHEMICAL
ASSAY LABORATORIES

P.0. BOX 9461 340 S. 661 STREET HOUSTON, TEXAS 77261
TELEPHONE NO. (713) 928-2701

SAMPLE SUBMITTED BY:
DATE RECEIVED:

DATE COMPLETED:
LABORATORY REPORT NUMBZR:

SAMPLE IDENTIFICATION:

Resource Engineering
4~14-86

4-17-86

J-2523

Two Soil Samples

Project # 306-02
S1-2B and Polks Tank Project # 347-01

IQIEESIJIJUTES
Polks Tank
pH 6 L] 0
Total Cyanide {available) £ 0.1 mg/kg
~ Total Available H,S {1 ng/kg
SI-2B _ _
-Total Cvanide (available} £ 0.1 "iug_[kg

- REPORTED BY:. 99%/%1 nalt _




REACTIVITY ( TOTAL AVAILABLE 11:253 D

ANALYST: Joe Kresse
Start 8:30 a.m.

TIME: ; .

DATE: 4-15-86

QA/QC DATA

Norm. of Thiosulfate = .025N (Checked against std. Dichromate)

Norm. JIodine = 0.025N

SULFIDE STD. 4-15-86, 8:30 a.m. Joe Kresse

5 mls. of 680 ppm H7S in 100 mls. of 0.025N NaOH was titrated with Standard
Todine and Thiosulfate

mls of Iodine = 10.0

mls of Thiosulfate 2.50

mg/1 Sulfide = (10 -2.0) 400
A 5

= 600 mg/l

RECOVERY  ,_15.86, 8:30 a.m., Joe Kresse

5 mls of 600 mg/l HpS was added to reaction flask and purged for 30 minutes
at 60 mls/min Volume of Absorption Solution = 100 mls of 0.25N NaCH.

mls of Iodine = 10.0
mls of Thiosulfate = 3.10

' ida = -3.10
mg/l of Sulfide = (10 : ) 400 _ 552 mg/l

% Recovery = __f%%%___ X 100 = goq recovery -




SAMPLE RESULTS

5I-20
Sample J- 2506, Resource Lab #7050, 4-15-86, 9:10 a.m, Joe Kresse

Sample weight - 10 grams
Purge flow - 30 mins at 60 mls/min
Absorbent - 100 mls of 0.25 N NaOH

Titration

mls of Iodine = 10.00

mls of Thiosulfate = 10.00

mg/1 Sulfide = ( ) 400 _ ng/1

sp RT of Release = _mgfl X 0.100
1800 X (.010)

Total AvailablesHg8~=-simcae o~ X 1800 == .mglkg. = .-
-._..-‘."“"" X

Sample J- 2523 Polks Tank, SI-2B, 4-15-86, 9:10 a.m., Joe Kresse

Sample-weight - 10 grams

Purge flow - 30 mins at 60 mls/min
Absorbent - 100 mls of 0.25N NaOH
Titration

mls of Iodine = 10.00

mls of Thiosulfate = 10.00

mg/1 Sulfide = ( ) 400 - mg/1
sp RT of Release = mg/l X 0,100 _

' - 1800 X (.010)
‘Total Available HpS = . X 1800 =1 mg/kg
Sample J-
Sample weight - grams

- Purge flow - 30 mins at 60 mls/min
Absrobent - 100 mls of 0.25N NaOH .
Titration

mls of Iodine =

mls of Thiosulfate =

: mg/1l Sulfide = ( : ) 400 mg/1
sp RT of Release = mg/l X 0.100 _
1800 X (.010)
Total Available H25 . X 1800 = mg/kg
l/-\ : i
! : - !
ey s AR




QA / QC TOTAL CYANIDE

4-16-86, 9;00 a.m. to 2:00 p.m., Joe Kresse
Method: Barbituric Acid, Absorbance at 578 nms
Standards used (Not distilled)

Rlk

20 ug/l

40 ug/1

100 ug/l

200 ug/l

300 ug/l

400 ugfl

Sample J-2523 Sample SI-2B
10 gms -+ 250 ml =

Distilled Standard (100 ug/1)
Recovered 92 ug/l

% Recovery = 92 ¢ 100 = 927%

100

Sample J-2523 Polks Tanke

10 gm » 250 ml1 =

Absorbance at 578

0

0.040
0.078
0.204
0.406
0.601
0.810

0.000
<0.1 mg/kg

.188

0.001

<0.1 mg/kg-
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RESOURCE ENGINEERING LABORATORIES

QUALITY CONTROL LOG
S"D’-”’“y{» /rEd,
METHOD OF ANALYSIS S$70 A f£C PARAMETER _ /’M MATRIX So-r_p / D.r 4,0
7
' ANALYST ,Ef /’?a,..aaxa DATE_{~/§-24 TIME__ 020 O

CALIBRATION STANDARDS /BLANK ABSORBANCE STANDARDS " CONC. STD. CONC. PERCENT DEVIATION

B K ooe .| 1 /oo 0.993 .70

1.00 0.3 200 | 3.008 0.93%

=00 A, 93/ 02601 0.9207 O TLp 380 %
PROJEC'f #/LAB NUMBERS 006 ( [ —_—2 >6) (i ~] ~> 25 ) ( 3~/ 2~/8 3*.2//,\& /DA "7’—579
IN THIS RUN

QUALITY CONTROL SPIKES

: PERCENT.RECOVERY CALCULATION:
REPLICATE  PERCENT

o ‘ PERCENT PERCENT STD. THEORETICAL SPIKE*THEO PERCENT
LAB #-SAMPLE ID # CONC. CONC. . DEVIATION (SAMPLE « CONC.)A+({STANDARD o CONC.) = CONC. CONC. CONC. RECOVERY
5066 I-Y <ozl comrl-O- | 0 <02 20 , /o |n.200] 0.20¢ | /o2.0%

S0 72 <pre| 02| ~O ~ | F0 €02 Y0 - [0 | S0 0.3957 | FEED,

TIME ~_ANALYST

| o | QC APPROVAL %/ A//;/
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Subsurface Exploration Record

Soil Borings 1-4
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A2\ RESOURCE
UEJ excincenine SUBSURFACE EXPLORATION

| RECORD
¥ INCORPORATED

a L N
Cirent Lufkin Creosote Boring =
Architect Engineer Job e 306-01
Project Name ) . ‘ Drawn 8y 1d
- Project Location Approved By KD
DRILLING and SAMPLING INFORMATI TEST DATA
Date Started %Aﬁfgi Hammer Wy. ?'AO 1bs.
Date Compileted 6/ 14/ 84 Hammer Drop. 32 in.
Drill Foreman : A Spoon Sempiler OD 0 in. é 2, *
tnspector JB Rock Core Dia. in. - § EE & > 'E'
Boring Method HSA Shelby Tube 00_3'_0_.__in. wl - § §.§ E g E E E-;"
a < & En R s € 43
AL HE R S IR AN AR
O!L CLASSIFICATION w wislz ® Ecap| 2 gy 3 R
it €. (Eu|2 |2|8|3] 282 B8y 5, | 32| &7 [556
L o : I E@m jos = cEQ a2 - o
SURFACE ELEVATION — sElugisg| 5|5l 22 15685 < | 2 2 |22
— -~ .
- FILL MATERIAL - —
', POND INTERFACE @ 5.5' -
) POND IN @ ST qsshul | o3 -
e p——
" CCAYEY SILTY-SARD LD 32 lsslag 2 1/2 -
- Boring terminated 8 6.5° ~ —
- 3 -
— o e
e ——py i 3
— - —
= - =
- a C
] = =
T - — —
] .
N *3) — —
s s:mé.sn TYPE GROUND WATER DEPTH . BORING ;m-:moo
— DRIVEN SPLIT SPOON HSA — HOLLOW STEM AUGERS
ST — -PRESSED SHELBY TUBE V AT COMPLETION FT. CFA — CONTINUOUS FLIGHT AUGERS

'CA — CONTINUQUS FLIGHT AUGER - ¥ AFTEA WRS.  FT. - "DC - DRIVING CASING. .
e R P MIATED MK EASS ET MD — MUD DRILLING T



#2\ RESOURCE |
SEJ cncincenine SUBSURFACE EXPLORATION

. _ RECORD
&S INCORPORATED

O )
Lufkin Creosote , 3
Client : Boring »
Arctitect Engineer, : Job e §06-01
Project Name Drawn By .. TJ RIS
Project Locabon Approvea By
DRILL!N? and SAMPLING INFORMATION TEST DATA
Date Started 14/84 Hammer W1, - : ibs.
Date Compieted 6/14/84 Hammer Drop. in.
Drilk Fnreman. TY Spoon Sampler ooi_c_’__m. E g_*
Insgector JB Rock Core Do~ in, z § i@ & > 'é
Boring Method HSA Sheiby Tube OD__§..'_0_m. w wy 8 ES § g £ . EE-
sl zlet g BT ] .8 | 0% | E 258
— PleiEl &¢ [3RE) FE | 23| § |3:i
SONL CLASSIFICATION E Tw 2 3 olz TE _.55 ég 2 EE 8* EEE
se iz (8 [8)ia| B2 BEE| e | BT p |0
20 [-4 . T cEm ou = £ S 2 - "o
SURFACE ELEVATION — EE g |28l s 515] 82 [S58% x| 2 | 2 |z2z2a
— FILL MATERIAL ] ' —
— (Over 01d Pit) — -
7 RFACE 4.115S -
O™ INTERFAC V4 3 =
—~~ SILTY CLAY, 1light gray-olive{CL) & 2| SS —
— = -—
-~ = Boring terminated @ 5.5' - -
= - C
e i —
~n— — .
\) - -
3 3 C
SAMPLER TYPE GROUND WATER DEPTH ' BORING METHOD
SS— DRIVEN SPLIT SPOON ¥ AT COMPLETION _ T, HSA — HOLLOW STEM AUGERS

ST - PRESSED SHELBY TUBE : T CFA — CONTINUOUS FLIGHT AUGERS
CA — CONTINLOUS FLIGHT AUGER W AFTER HRS.. . . DC ~ DRIVING CASING



M2\ RESOURCE
Ef excineerive SUBSURFACE EXPLORATION

RECORD
S INCORPORATED

~,

-

e

Chent Lufkin Creosote Boring = 2
Architect Engineer . Job » 306-01
Project Name Drawn By TJ
Project Location Approveg By KD
DRILLING and SAMPLING INFORMAT O TEST DATA
Date Siarted 6714(';/’8& Harmmer Wi, Ibs.
‘Date Completed 6/14/84 Hammer Drop, 3& n.
bntl Foreman ; TY Spoon Sampler OD__?_'_Q______m. E ‘g_ *
tnspecior JB Rock Core Db~ in. x g gu: & > E
= - u - - .=
Boring Method HSA Shelby Tube OD__;L.Q_.....M. w e 2 EE. g g £ . EE -
gl x|l & 8% E- 2 s £ a58
> w z = 'U= o= -’;? £ - = Lo 9
AHHE S R IR RS
w — c w g %=
SOiL CLASSIFICATION € Tw | g § g é_g E% ;‘-‘é E'c, .gé (:-:,af T'é""’:’
=B [ % - c - E 2 -4 T
SURFACE ELEVATION - gg‘ g§ 8l & zlg g: £3 83 = | 2 £ 223

=1 SILTY SAND FILL, gray-brown = -

= A1 |sT|75 =
~~. roots @ 3' 712 |ST}75 —
=~ clay balls and wet @ 6' 5 3 Istl7s —

] - C

S ' ~— 4 |sT|88 —

—{ CLAYEY SILTY. SAND, gray-brown, . —

— thin clay lens @ 7.8' (ML) -4 5 |57 188 -
| Boring terminated @ 9.5' - -
~ = -
= = - —

3 Z L
D — ——

- — o
T “ — —
E - S

] SAMPLER TYPE GROUND WATER DEFTH BORING METHOD
55 - DRIVEN SPLIT SPOON T AT COMPLETION 7. HSA — HOLLOW STEM AUGERS

ST - PRESSED SHELBY TUBE CFA — CONTINUOUS FLIGHT AUGERS
CA — CONTINUOUS FLIGHT AUGER ¥ AFTER HRS. . FT. DC - DRIVING CASING

_________ e —— Y. BAI VS PSS I O IR



A2\ RESOURCE
E[ excineerive SUBSURFACE EXPLORATION

| . RECORD
& INCORPORATED

__
Chent Lufkin Creosote Boring e 1
Architect Engineer Job e 306-01
Proect Name Drawn By TJ
Project Location Approved By __ KD
DRILLING and SAMPLING INFORMATION TEST DATA
Date Sarted 6/ 84 Hammer Wt. 140 - Ibs.
Date Completed 6/14/84 Hammer Drop, 30 n.
Drill Foreman TY Spoon Sampler DD__Z_'_Q__m. E 3. *
Inspector JB Rock Core Dl e 1D < § gEg > _ 'E'
Boring Methoa HSA Shelby Tube OD__.._.:.;LM. wl s wi ¥ EEE g £ . EE~
' slzlgl &, PB% i @ | 65 | ¢ 25k
cl5|2| &g [gE| £E | z3 | £ |3ed
SOIL CLASSIFICATION £ < w lwlalz| 2§ |Ee22) R 03 3o | 255
2c |ES |3 15| 8(3] 82 (e B | 3° | 8 700
. cm o - 1=} 2 - LI T
SURFACE ELEVATION — SR LG |aglz|SiE] 52 [BE& e | B 3 it
=] SANDY SILT FILL, gray - —
— (ML) -4 1[CA —
—] SILTY S. CLAYEY SAND, loose, ] g
(T gray, thin clay layers - 2 BT B3 1.7* -
— 5 3|S5 67 4 —
—{ SILTY SAND, COMPACT, brown-gray, -
=1 thin clay layers, wet @ 6' - —
— - 4 15T —
- (ML) . C
- - 5 | SS} 39| 15 -
— 10— | my
— SANDY CLAYEY SILT, gray-olive, 5'_' 6 |ST|75 —
1 dry . (L - 1
=] Boring Terminated @ 15' » —
= 3 =
S - =
\\-l._,/j — L
ss lS):MPLER TYPE GROUND WATER D.EPTH : HS osogms?r?j:':;%%ns
- IVEN SPLIT SPOON A - HOLLOW
§T_ PRESSED SHELBY TUBE : V AT COMPLETION FT. CFA — CONTINUOUS FLIGHT AUGERS

PA  PARTIR SIS e =1 T A QD ¥ AFTER HRS. FT. DC = DRIVING CASING
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Texas Department of Water Resources
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TEXAS DEPARTMENT OF WATER RESOURCES TECH. GUIDE NO. 1

industrial Solid Waste Management Page 1 of 4
Issued 5/3/76 Revised 05/11/82

'.ﬂ TOPIC: WASTE EVALUATION/CLASSIFICATION

Purpose:

The purpose of this guideline is to describe the classification
system defined by the Rules of the Texas Department of Water
Resources (TDWR) in Chapter 335 of the Texas Administrative Code.
This classification system is based on the potential adverse impact
that certain types or classes of industrial solid waste may have on
human health or the environment.

Definitions:

Below are several definitions which are the basis for the waste
classification system.

1. Class I Wastes - any industrial solid waste or mixture of
industrial solid wastes which because of its concentration, or
physical or chemical characteristics, is toxic, corrosive,
flammable, a strong sensitizer or irritant, a generator of
sudden pressure by decomposition, heat, or other means, and may
pose a substantial present or potential danger to human health
or the environment when improperly processed, stored,
transported, or disposed of or otherwise managed, including
hazardous industrial waste.

2. Class II Wastes - any individual solid waste or combination of
industrial solid waste which cannot be described as Class I or
Class TIII.

2. Class II1 Wastes - inert and essentially insoluble industrial

solid waste, including materials such as rock, brick, glass,
dirt, and certain plastics and rubber, etc., that are not
readily decomposable.

4. Essentially Insoluble - any material which, if representatively
sampled and placed in static or dynamic contact with deionized
water at ambient temperature for seven days, will not leach any
guantity of any constituent of the material into the water in
excess of current United States Public Health Service or United
States Environmental Protection Agency limits for drinking water
as published in the Federal Register.

5. Hazardous Industrial Waste -.any industrial solid waste or combi-
nation of industrial solid wastes identified or listed as a
hazardous waste by the Administrator of the United States
Envirconmental Protection Agency pursuant to Section 3001 of the
‘Resource Conservation and Recovery Act of 1976. The Administra-
tor has identified the characteristics of hazardous wastes and
listed certain wastes as hazardous in Title 40 of the Code of
Federal Regulations, Part 261, Subparts C and D, respectively.
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(!laswification:

Waste classification is based upon information supplied by the waste
generator. In most cases the initial classification of a waste
material will be based upon readily available information and a
conservative comparison with the definition of each class of wasltoes.
The waste generator may submit detailed waste descriptions for the
purpose of classification or a review of the classification of the

waste,

iPursuant Lo TDWR Rules, it is the responsibility of the generator of
a solid waste to determine if the waste is hazardous. Hazardous
waste criteria may be found in Title 40 of the Code of Federal
lRegulations, Part 261, Subpart C. Any industrial solid waste which
moets one of the four hazardous criteria is a hazardous waste.
Wastes which are listed in Subpart D of the above referenced
regulation are also hazardous wastes.

Glass | wastes include all hazardous wastes as defined above, as well
as malerials which are toxic or carcinogenic, mutagenic, teratogenic,
hioaccumulative, or persistent. Data about these characteristics may
be found in published literature or determined experimentally. For
the purpose of this classification scheme, a waste is considered
t.oxic when the oral LD o of the material tested on a rat is less than
500 ma/kg, when the inRslation LC of the material tested on a rat
is less than 2 mg/l, or when the agrmal LD of the material tested

on 4 rabbit is less than 200 mg/kg. (LD 0595 a statistically
calenlated dose of a material necessary %o cause the death of 50% of
an ontire test animal population and is usually expressed in terms of
milligrams of chemical per kilogram of animal).

lass 11 wastes are materials which do not have the properties of
(lass 1 or Class 111 wastes. These wastes may have properties such

a8 combustibility, biodegradability, and/or solubility in water. A
Class T1 waste might leach constituents in excess of the limits for
drinking water when in contact with deionized water.

tlass 111 wastes are inert and essentially insoluble materials.
These wastes, when observed in a leachate test, do not leach any
constituent in excess of the limits for drinking water.

Testy Used for Waste Evaluation:

lgnitabiltity See 40 CFR 261,
Corrosivity See 40 CFR 261,
Keact.ivity - See 40 CFR 261.

FI' Toxicity = - See 40 CFR 261
This leachate test is one criteria used to distinguish between Class
I and Class I1. '

histilled Water Leachate Test - (See below) _
This leachate test is one criteria used to distinguish between Class
bT and Class TIT.
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Nistilled Water Leachate Test

A For a dry solid waste, i.e., a waste material without any free
" liquid associated with it:

1. Place a 250 gm. (dry weight) representative sample of the
‘waste material in a 1500 ml. Erlenmeyer flask.*

2. Add one liter of deijonized or distilled water to the flask
and mechanically stir the material at a low speed for five
(5) minutes.

'3. Stopper - the flask and allow to stand for seven (7) days.
4. Filter the supernatant solution through a .45 micron filter.

S, The filtered leachate should be subjected to a quantitative
analysis for those component or ionic species identified in
the analysis of the waste itself.

*NOTE: Quadruplicate samples of the waste should be leached
and all results reported. :

B. For wastes with free liguids, the liquid portion of the waste
should be considered to be the leachate in step 5 above.

C. For sludge and slurries and other waste material containing
particulate matter, the waste should be subijected to a
separation procedure (i.e., filtration, centrifugation)
sufficient to separate the liquid portion from the solids. The
solids should then be leached as in A above, and data on both
the liquid portion and the leachate should be submitted.

Reclassification Procedure:

A written request for waste reclassification may be made by the
generator at any time. All information applicable to the waste being
considered for reclassification should be submitted. The attached
form may be used as a guide to reclassification. The nature of the
waste and its initial classification determine which of the items
listed below will be required for reclassification.

1. A description of the process or processes from which the waste
is generated, '

2. A quantitative analysis for the constituents which could reason-
ably be expected to be present in the waste due to the process
or processes from which the waste was generated.

3. A guantitative analysis of the liquid fraction of the waste of
of a leachate from the waste. Quadruplicate leachate tests
shall be performed and all data reported. :
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lqnitability of the waste and/or the‘liquid fraction of the
waste and/or the leachate of the waste,

Corrosivity of the waste and/or the liquid fraction of the wasie
and/or the leachate of the waste.

Reactivity of the waste.

Toxicity information about the waste.: (This does not necessar-

ily mean that experimental tests must be run). Reference source.

Carcinogenicity, mutagenicity, and/or teratogenicity of the
material or any substance in the material. Reference source.
When oxperimental tests are performed to determine if the waste
i+ carcinogenic, mutagenic, or teratogenic, include a full
desceription of the test, '

Hesulbts from a determination as to whether the material or sub-
stance in the material is biocaccumulative or persistent.

Iitf ormation pertaining to sampling procedures used including
sample preservation and handling methods.







Attachment 5
Bioaccumulation, Biodegradation, and
Persistance Data for:

Naphthalene

Taken from: ,
EPA Document 440/4-85-020
October 1982
An Exposure and Risk Assessment
for Benzo(a)pyrene and Other
Polycyclic Aromatic Hydrocarbons
Volume II :

RESOURCE ENGINEERING
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TABLE 3-11. BTIOACCUMULATION OF NAPHTHALENE IN TWO FISH SI’ECII!'.Sn
'
NAPUTHALENE ACCUMULATION
Specles ‘ Weeks OF Exposure
2 3 5 6
mg/kg dry ng/kg dry ogfkg dry ag/kg dry
BCF tisgne BCF tissue RCF tisaue BCF t |nsue
Colio Salmon® : 20 0.07 10.03 50  0.1410.07 80  0.2410.06 40  0.12:0,06
(Oncorhynchus kisutch)
Hecks Of Exposure Weeks OF Depuration
: 1 2 1 2
ng/kg dry . mg/kg dry mg/kg dry mg/kg dry
HCF tissue BCF t 1saue BCF tissue RCF Lissue
Starry Flounder . 700 2.111.5 240 0.72:£0.30 100 0.30+0.02 . 270 0.80:0.04

(P. stellatus)

a) Flow-throngh exposure to 0.003 + 0.002 mg/l,

h) Note that after 6 weeks of exposure and ‘1 week of depuratlon, no naphthalene was detected,

Sonrce: Ronbal et al. (1978)




TABLE 3-12. BACTERIAL BIODEGRADATION PRODUCTS REPORTED FOR NAPHTHALENE

Degradation Product

 l-naphthol; 4=hydroxyl-l-tetralone;

trans-l,2~dihydroxyl-1,2-dihydro=-
naphthalene; 2-naphthol; 1,2~ and
1,4-naph;hoquinone

cis-dihydrodiols

l,Z-dihydroxynaphthalene, salicyl=-
aldehyde, salicylate, catechol

3-31

Reference

Cerniglia et al.
(1979)

Cerniglia et al.
(1979)

Colwell and Sayler
(1978)
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Test Type/Population
Orlgin

M002 evolution from stream
sudiment populations from
petroleum contaminated area

Warburg 0, consumption,

"non-acclimated sludge
“population

Shake flask
freshwater sediment
popul at fon

14001 evolution with

acawater population
from treated area

érheotetical Oxygen Demand

TABLE 3-13, BIODEGRADATION RATES OF NAPHTHALENE

Compound Tesated

”lhc-naphthnléna

‘Naphthalene

liydrocarbon mixture '

{parrvaffines, mono-
and dicyclle
hydrocarbona)

Naphthalene

Resulta Source
90% of total PAH transformed at Schwall and lierbea
40 hours; rate = 0,14 hr {19178)
33-64% of T0D" transformed Malaney et al.
(1967)
Naphthalane: 3-12X decrease Walker and Coluwell
together with dodecane: 25-35% (1975)
decrease (1% sterile hydrocarhon;
28 days) '
0.4 ug/l/day (by day 3) Lee et al,
{(1978)
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TABLE 3.20. -THE PERSISTENCE OF NAPHTHALENE IN VARIOUS GENERALIZED a
AQUATIC SYSTEMS AFTER CESSATION OF LOADING AT 0.2 kg/hour

y4
Lost
from
Time Total
Pericd % lost % Lost Svstem
System (days) from Water from Sediment
Pond 12 60.85 13.55 28.59
Eutrophic Lake 0.5 62.53 0.70 54.13
Oligotrophic Lake 12 56.94 7.17 56.04
River 0.5 99.98 2.51 78.59
Turbid River 0.5 99.98 3.71 86.76

Coastal Plain River 0.5 92.93 . 1.34 51.30

2511 data simulated by the EXAMS (U.S. EPA-SERL, Athens, Ga.) model.
[See text for further informatiom about input parameters and Smith et al.
(1978) for a description of the model]

3-44
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Attachment 6
Bioaccumulation, Biodegradation, and
Persistance Data for:
Anthracene, Acenaphthene, Fluoranthene,

Fluourene, Phenanthrene and Pyrene

Taken from:
EPA Document 440/4-85-020
October 1982
An Exposure and Risk Assessment
for Benzo(a)pyrene and Other
Polycyclic Aromatic Hydrocarbons
Volume IIX

RESOURCE ENGINEERING ——-
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TABLE 4-15.

' Comgound

Anthracene

Phenanthrene

Pyrene

"Fluoranthrene

HALF-LIVES AND QUANTUM YIELDS FOR PHOTOLYSIS OF THE

ANTERACENE GROUP PAHs

Disappearance Quantum Yield

Photolysis Half~Life (hours)

0.003 (at 366 nm)
0.010 (at 313 nm)

0.002 (at 313 nm)
0.0022 (at 366 nm)

0.00120 (at 313 nm)
0.2x10~% (at 366 nm)

Source: Zepp and Schlotzhauer (1979)

4-33

0.75

8.4

0.68
0.68

21




TABLE 4-16. BIOACCUMULATION DATA FOR ANTHRACENE -

Exposure

Organism Compound Time Bcr? Reference

(hr) -
Cladoceran Anthracene 1 - 200 Herbes (197
Daphnia magna
Cladoceran Anthracene 24 760 Berbes and
Daphnia pulex Risi (1978&)
Mayfiy Anthracene 28 3500 Herbes (197

. Hexagenia sp.

a) BCF = Bioconcentration factor. ' ' .

4-37
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TABLE 4-17. BLODEGRADATION PRODUCTS REPORTED FOR THE ANTIRACENE GROUP PAHs

PAN

Anthracene

Phenanthrene

Phenanthrene

Depradation Products

2, 3-dihydroxynaphthalene via trnns?l,Z—
dihydro-1,2-dihydroxyanthracenc,
1,2-dihydroxyanthracene and 2-hydroxy-
J-naphthoic acid.

1-hydroxy-2-naphthoic acid, salicylic
acid, catechol,.

1,2-dihydroxynaphthalene via trans-3-4-
dihydro-3,4-dihydroxy—phenanthrene; 3,4-
dihydroxyphenanthrene; and l-hydroxy-2-
naphthoic acid.

Reference

Evans_EE_gl.
(1965)

Kaneko_gg_il.
(1968, 1969)

Col]a_gg_gl.
{(1959)

™
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TABLE 4-18. BIODEGRADATION RATES OF ANTHRACENE CROUP PAHs

Test Type/Population.Origin

Compound Tested

Static flask
(wastewater culture)

Freshwater Aquatic

S01l population from near

an o0il drilling site

Sediment from oil-contaminated
stream and uncontaminated

stream

Freshwater populations

Anthracene

Phenanthrene

Fluorene

Fluoranthene

Pyrene

Anthracene

Anthracene

Anthracene

Anthracene

Results

92% lost at 5 mg/l and 51% at
10 mg/l at 1 week in acclimated
culture.

0% lost at 5 and 10 mg/l at 1 week in
non-acclimated culture

77% lost at 5 mg/l and 45% at 10 mg/l
at 1 week in acclimated culture

100% lost at 5 mg/l and 07 at 10 mg/l
at 1 week 1n acclimated culture

100% lost at 5 mg/l and 07 at 10 mg/1
at 1 week in acclimated culture

807% degraded over 12 weeks due to both
photolysls and biodegradation

" 90% conversion in 90 wmin. (no conc.)

12 days for exposed population,
120 days for unexposed

t1/2
ty1/2

l1st order rate constant of 0.055
day L for days 0 to 15 (ty7p = 13 days);
0.007 day™! for days 20 to 64 (tr/9 =

- 99 days) (tested B4 days). Not all due

to blodegradation.

Source

Quave et al.(1980)

Quave et al.{1980)
Quave et al.(1980)

Quave et al, (1980)

Quave et al. (198)

Giddings et al,.
(1979

Ciddings et al.
(1979

Glddings et al.

(1979

Giddings et al.

(1979
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TABLE 4~18. BIUDEGRADATION KATI' F ANTHRACENE GROUP PAHs (Continued)

Test Type/Population Origin

1&002 evolution from

stream sediment populations
from petroleum contaminated

area

Warburg 0y consumption, non-
acclimated sludge population

1I'CO evolution from sea

water population from
treated area

CO.. evolution from
contaminated stream
sediment population

Shake flasks with
natural water
populations

Static flasks with
natural water populations

* from contaminated and

uncontaminated sites

Static flasks with
natural water populations
from contaminated and
uncontaminated sites

Compound Tested

14C—anthracene

Phenanthrene

Anthracene

Anthracene

1Z'C—anr.hr:acene

Pyrene

Phenanthrene

Pyrene

Results

laC-anthracene approximately 60% of

total PAll transformed at 120 hours

22-46% of TOD degraded. Most

degradable of 17 PAlf compounds tested.

2-13% of TOD degraded.

0.02 pg/l/day

2.5 % 1Oq3/hr (rate reduction
occurred at >1 pg/g)

Negligible degradation for compound
alone; with naphthalene = 36.7%
remaining at 4 wks; with phenan-
threne = 47.27% remaining

50% to 100% degradation in 1 month
over the year at different sites
(80% = mean)

0% to 57% degradation in 1 month
over the year at different sites
(15% = mean)

Source

Schwall and Herbes
(1978)

Malaney et al (1967)

Malaney et al (1967)

L

e et al.
1y78)

~ L

Herbes and Schwall
(19738)

McKenna and Heath
(1976)

Sherrill and Sayler
{1980)

Sharrill and Sayler
(1980)
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TABLE 4-18. BIODEGRADATION RATES OF ANT TENE GROUP PAHs (Continued)
Test Type/Population Drigin Compound Tested Results Source
Coastal estuary sediment Anthracene ' ' fnrimzzzz baiig?;i.E al.
populations (3 types) with Fluoranthene —————e
and without presence of : Experiment Anth. Fluor,
polychaete worm
Capitella capitata Fine sand 2.0 1.9
Fine sand &
C. capitata 2.3 3.3
Medium sand 2.4 2.4
Medium sand &
€. capitata 3.2 3.5
Marsh sediment 2.6 2.0

Marsh sediment &
C. capitata 2.7 2.6
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TABLE 4~30, FLUORANTHENE LEVELS DETECTED IN WASTEWATER
AND EFFLUENTS
‘Type of Concentration
Sample (ug/1l) Comment
Domestic Effluent 2.4 From runoff and atmospheric
washout
Domestic Effluent 0.273
Factory Effluent 2.2 Man-made socurces
Sewage
Industry 2.6-3.4 From natural and industrial
Domestic 0.35 sources {i.e., detergents,
Domestic .(heavy rains) 16.3 atmospheric washout)

SOURCE: U.S. EPA 1580d.
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Attachment 7
Bioaccumulation, Biodegradation, and
Persistance Data for:
Benzo(a)anthracene, Chrysene, Dibenz(a,h)anthracene,
Benzo(b) fluoranthene, Benzo{k)fluoranthene,

Benzo{g,h,i)perylene, Indeno (1,2,3-c,d)pyrene

Taken from:

EPA Document 440/4-85-020
October 1982

An Exposure and Risk Assessment
for Benzo(a)pyrene and Other
Polycyclic Aromatic Hydrocarbons
Volume IV

RESOURCE ENGINEERING ——
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TARLE 5-20. BIOCONCENTRATION OF BENZO[a)PYRENE IN FRESH-
WATER AND SALTWATER SPECIES

Biocencen-
Species Duration tration Factor Reference
e e

Freshwagter Species

Alga, 3 davs 5,258%  Lu et al. (1977)
Oedogonlum cardiacum

Snail, , 3 days 82,231%  Lu et al. (1977)
Phvsa sp. _

Cladoceran, 3 davs 134,248%  Lu et al. (1977)
Daphnia pulex

Mosquite, 3 davs 11,536%  Lu et al. (1977)
Culex pipiens

quinuuefasciatus

Mosquitofish, 3 davs 930%  Lu et al. (1877)

Gambusia affinis

Saltwater Species

Clam, 24 hours 8.66 Neff et al. (1976a)
Rangia cuneata
Clam, 24 hours 236 Neff et al. (1976b)
Rangia cuneata
Eastern oyster, 14 days 242 Couch et al. (in press)
Crassostrea vireinica
Mudsucker 96 hours 0.048 Lee et al. (1972)
Gillichthvs mirabills _

. Tidepool sculpin, 1 hour 0.13 Lee et 2l. (1972)
Oligecottus maculosus
Sand dab, 1 hour 0.02 Lee 2t al. (1972)

Citharichthvs stigmacus

Bodel ecosystem concentration factor.
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TABLE 5-22. BIODEGRADATION PRODUCTS REPORTED rOR TEE
BINZO[2]PYRENE GROUP PaHs

PAH Degradation Products
penzolalpyrene® cis-9,10-dihydroxy-9,10-dihvdro-

benze{a]lpyrene

Benz[a]anthracene? | cis~1,2-dihvdroxyl-1,2-dihydro-
benzo[alanthraceneb

a .
Fungi.
Tentative identification.

Source: Gibsen (1976)..
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TABLE 5~22, BIODEGRADATION PRODUCTS REPORTED FOR THL
BINZ0[a]PYRENE GROUP PAHs

PAH
BenzoIa]pyrenea

Benz[alanthracene?

Deeradation Products

aFungi.

bTentative identification.

Source: Gibson (1976).

¢is-9,10~dihvdroxv=9,10-dihvdro~
benzo[a]pyreneb

cis-1,2~dihvdroxyl-1l,2-dihydro-

‘benzo|a)anthraceneb
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TABLE 5-19.

Process

Photolysis
Oxidation
Volatilization
Biodegradation

Hvdrelysis

PREDICTED HALF-LIVES FOR BENZO{a]PYRENE TRANSFORMATION
AND REMOVAL PROCESSES IN GENERALIZED AQUATIC SYSTEUS

Half-life (hours)

Eutrophic Eutrophic Cligotrophic

River Pond Lake Lakegﬁ__
3.0 7.5 7.5 1.5
»340 >340 >340 >340
140 350 700 700
>10% - >10% >10% >10%
NA NA N4 - XA

Source: Smith et al. (1978).
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TABLE 5-21.

Test Type/Population Origin

Static flask

(wastewater populution)

Static flask

(wastcwater population)

Freshwater populations -
enrichment shake flask,

in culture

"also using naphthalene

Adapted soil populations
of Pseudomonas aeruglnosa
and LEscherischia coli

Salmonella typhimurium,

Aerobacter aerogenes,

Escherlschia coll,

Saccharomyces cerevisiae

Mycobacterium flavum

M. rubrum, M. lacticolum,
H. smeginatls, Bacililus

megaterjum, Bacillus

sphaericus

BIODEGRADATION RATES OF THE BENZO|a ]PYRENL GROUP PAlls:
INDIVIDUAL COMPOWND STUDLES

Compound Tested

Benz|[alanthracene

Chrysene

Benzo[a]pyrene

Benz|[a]anthracene

Benzo[alpyrene

senzol a] pyrene

Benzolalpyrene

Results

Inconslstent degradation over
month period of accllmation from
0% degraded to 41X degraded in one
weck at 5 mg/l

59% lost at 5 mg/l and 38X at 10 mg/]

at one week in acclimated culture

No degradation observed in 6-weck
period

No degradation observed in 6-week
period

90X taken up from wediwn, 10-262
metabolized

Specles accumulnte compound but
littte metabulized. Can take up as
much as 1 to 2 x 10710 yp/cell

(E. col).

M. rubrum and M. flavum metabol fzed
50% of compound in &4 days. Other
specles aceumulated the compound
(no mention of biodegradation)

feference

Quave et al,

Quave et al.
(1980)

Colwell and Sayler
(1978)

Colwell and Sayler
{1978)

Lorbacher et al,
(19rn

. Moore and larrison

(1965)

Poplazova, ¢t al.
(1966% 1976a,b)
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TABLE 5~ 23.

Test Type/Populatfion Ocigin

Coastal estuary sediment
populat ions (3 types) with
and without presence of
polychaete worm, Capitella

capltata

Sail bacteria from benzo-
pyrene contaminated area
and from non-contaminated
area

Nacteria in power plant
and coke over wastewater

lﬁCOZ evolution with

sca water populatlon
from treated area

BIODECRADATTION RATES OF THE BERZO[a }PYRENE GROUP PAlls:
INDIVIDUAL COMPOUND STUDTES (Count lnued)

Compound Teated

Benzo[a]pyrene
Benz|ajanthracene

Benzolalpyrene

Benzo[alpyrene

benzlalanthracene
henzofalpyrene

Resgults
X removed
fn 1 weck
Experiment BaP BaA
Fine sand 1.2 1.5
Fine sand
& C. capitata 2.4 2.7
Med. sand 1.4 1.8
Med. sand .
& C. capitatys 3.0 3.0
Marsh sed. 0.84 1.4

Marsh sed.

& C. capitata 1.98 1.8
Acclimated population metabollized
(75-86% of compound in 5 days;
non-acclimated population 48-59%
in same perlod

Metabolized <15X of compound

Not degraded

Not degraded

Reference

(1979)

Shabad (1978)

Shabad (1971a.

Shabad et al.
(1971b)

Poglazova et
(1972)

Lee et al.
(1978)
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TABLE 5-23,

Test Type/Population Origin

Compound Tested

[/
Cﬂzl' evolution from
contamlnated stream
sediment population

Shake flasks with
natural water
populations

ICIAI benz{al}anthracene

[c'™] benzlalpyrene

Benzolalpyrene
Benzfa]anthracene
pibenz]a,i]anthracene

BTIODEGRADATION RATES OF THE BENZO|a ) PYRENE GROUP PAR4:
INDIVIDUAL COMPOUND STUDTES (Cont inued)

Resultis

1074
No measurable transformation
in 26 days

Percent main compound (column 2)
remaining at 4 wceks

+ naphthalene + phenanthrene

83.5 8.3
54,73 13.8
42.7 32.9

Negligible degradatlon was observed
for each compound alone.

Refercnee

Schwall and lleches
(¥978)

McKenna and lleath
(1976)
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Memorandum

RESOURCE ENGINEERING ——




{

(2

. .-

‘Oste

#rom

Bubject

Te

Public Hea'th Service
DEPARTMENT OF HEALTH & HUMANSERVICES Agancy for Toxic Substances
and Ditease Ragisiry

Memorandum
Jamuary 17, 1986

Acting Director
02fice of Mealth Assesment

Bezlth Assessnent: United Crecscte gite
Conroe, Texas

Mr, Carl R, Rickam
Public Wealth Advieor
A Reglon VI

RICIIVE SMOAXT

The United Creosote Site contains residual polynuclear aromstic hydro-
carbons (PAR's) aod pentachlorophencl from the former wood-preserving
activities on the site, These vesidues are pricarily subsurface; b er,
there are isolated "tar mats" located {n various residentisl yards. §f The
Prvironmental Protection Agexcy (zPA), Region VI, Tequested an scce sbie
cleanup level for thess residues, Puring an October 10, 1983 confer b e
call with Reglen VI, a value of 100 ppm for total PAR {n surficisl Tesi~
dential soil wat suggested as a value that 1s unlikely to result dn &

~ public Bealth visk,

BIATRVERT OF DRORLE

After Reglon VI revieved the July 31, 1985 superfuné Implezentation Sroup’
aemorandur svalusting the potentisl Bealth basard presented by the cheml-
cal contamization, they Teguested assistance in developing a design value
for the planped cleanup of the sitel

DOCTHENTE REVIFVED
1+ Memorandum froc Don Williams, EFA Region ¥I, Octoder 10, 1983,

!a. Mezorsnduz from Georgl A, Jomes, Buperfund Inpllneitution Croup,
July 31, 1985,

3, ATEDR United Crecsote site f£ile.
CONTAMINANTE AND PATKEAYS

The prisciple coptazinsnts at this site are erecects snd pantachloro-
phecol: The sxposure pathways sre 2irect eontsct with contaminsted soils
and crecscte residues, and the consumption of contaminated groundvater.
The highest levels of crecsote contanination reported arse Jocated in "tar
mats” at variovs locations mear the site, both on atd beneath the ourface
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of the eo0ll, Except for the fev veportedly feclsted "tar mats," the
predonizste contaxination at the site is subsurface: Without substantisl
effort oo the part of tbe Buman populatien, this audsurface contanloation
presents little opportunity for contact, The tocal groundvater 1s com-
taminated with both pentschlorephencl and the mors soluble PAR's; however,
this water, reportedly, is sot ecurrently baing ueed for doxestic purposas,

RISCUEEION ,

In a pudlished _n‘tlc!_e‘, the Centers for Dleease Control (CDC) derived
ar gction level at whick to lixzit buman exposure for 2,3,7,8-tetrachlozo-
dideneo-p-dioxin (2,3,7,8,-7CDD) contazinated residential soilsy %This
derived valus was bared upon extrapolations from anizal texicity experi-
ments (including carcisogenicity and reproductive effects) to porsidle
buzan health offects in order to estizate a reasonable level of risk for

2,3,7, B-TCDD, A 208 sxcess 1ifatne TISK vas used In The development

of this TCDD soll levsl.

The Tovirommental Protection Agency's Carcimcges Asseasment Gy bas

derived a pelative potency index for mfye than 50 chezicale . The ofeer
of magnitude potency index for 2,3,7,8-1C0D s aight, while that for f: -
beczo(aypyrene is only three, rhus, 2;3,7,8-TCDD 14 connldered to bEfive,
orders of magnitude moTe potent as & carcinogen thas benrola)pyrene. BT
Using only this order of magnitude difference ip potency betwsesn the two"
chexicals and the CDC-derived residential scll action level, gives 100,080

ppb of benso(a)pyzens squlvalent o 1 ppb of 2,3,7,8-TCDD in soil. .

In the model ueed to derive the 2,9,7,8-TC0D sofl value, the sssumption
econceraing g%£=%§§ggﬁ_g;?ggllqg__ggsgﬁ_gas Sesn shown to be Bigh, A
gecent unpublisbed study by CDC has shown the mmount of soll

p—

ingested
children of the soil-aating age ranges from 0.1 to 1 grax per €& (s. :
t i

-

§inder pereons] ¢ompunication), Thus, the wodel sstiRate fox soll inges-
tion during the period of sinisum byglene is sxcessive by at least an
order of magaitude. BSince the other eoil ingestion zates iz the model are
alse estizstes, there is & good iikelihood that they are sleo in errer,
possibly by more thban an order of maguitude. Thus, the gpodel very 1ikely
imetes the total 1ifetime soll ingestion axposure by at l1east one

Srdes of mynitudes

¥z addition, the model contalns s factor to account for the ezvirommentel
Mdogradation of the apecific chezical, The factor for 2,3 7,8-7CDD assuned

e S

2rear Bal?-1ife {n soil, While the numarous rm'W

alf-1ife values in surface soil, whick wiil be depandent upen the speci-
gic soil and climatelogical conditions enceountered, ever the maximum
M&ﬂ the most degradation-resiotant compousd is less than the
value ans _633"!or_3.3,1,5-;CDD,Ln,§§e_ggggl; gveE with & six year bslf-
fite, a persons lifetime axposurse vould be substantislly tefuced when
gompared to that estimated with the longer balf-life used in the ICDD siek
saseamnent. - .
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Thus, considering only these two aress for modificatione to the soll
axposure model used to develop the 2,%,7,8,-1CDD risk assessment, it caz
be seen that a residue of 100 ppm of PAR's in soil {s pot likely to®
present a significant Buman beslth basard,

" gp addition, when considering the significance of contanination at the

site, the facts that all PAR's sre seltber carcinogenic nor (for thoss
suspected carcinogece) as potent as benzo{a)pyrene must be & part of the
evalustion, A» & firet approximation of a site, it may be valid to use
the total PAX concentratien to deteorzice an estizate of the significance
of the contamination. Eowever, when deterzining cleanup action, the use
of lsomers snd compovnds, which are truly Bazardous, would be most appro-
priste when that infermation is availadle,

The application of the sclel to ebtain the 100 ppm cleanup concentration
Bas assuped that all PAR's are as potent as dentc{a)pyrene, generally
considered to be the most potent carcinogen of ghe PiX's. This is, o
fact, mot valid, as thoss PAR compounds which are coosldered to te suspec~
ted or probasble carcinogens, comprise less thanp half of the total PAR

" ecopcentration st any site. 3In aédition, many of these compounds dasigne~

ted as suspectpgd or prodadle carcisegene, are much lese potent than
bezso(a)pyrene™,

The tnvircgnentnl Protection Agency recently released a Draft Bealth
Adviseries’ for pentschloropbencl 4n érinking water, The life~tinme
value for adults io this Socument is 1050 wg/l. This value is substan-
tislly grester than the 21 ug/l éiscussed for use in evaluating the
groundvater costaxmivation at this site. Dased upol this vev evaluation

for pestachlorophencl in dricking water, the meed for snd extent of

groundvater renovation for this site sbould be reconsidered,

RECOODATIONE

Polyzuclear Arcmatic Bydrocarbon (PAE's) concentraticns it residential
scll less thas 100 ppm sbould present mo significant acute or chkronic
Bealth threat to bumaz bealth through ary normal route of exposure,

The need for snd extent of groundvaték yenovation should be Teconsidered

~ based upon the Tecent TPA Eealtd Advisory for pentachlerophencl,

We hope this Informasticn is useful to 70@. .
- R ey
(o) Btephen Margolis, FB.D.
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Sample Preparation Method and Equipment

for H,S Analysis
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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OFFICE OF
sOLID WASTE AND EMERGENCY RESPONSE

MEMORANDUM

SUBJECT: Interim Thresholds for Toxic Gas Generation
Reactivity (§261.23(a)(5))

FROM: Eileen Claussen, Director lé;
: Characterization & Assessment Division (WH-562B)

TO: Solid Waste Branch Chiefs, Regions I to X

Over the past year, we have received many ingquiries about
how to evaluate wastes for reactivity (§261.23(a)(5)). We have
jnitiated a number of studies in this area, and expect to propose
a quantitative threshold for toxic gas generation reactivity
in December &f this year. On an interim basis, however, we
feel strongly that wastes releasing more than the following
levels of toxic gas should be regulated as hazardous wastes:

7

Total Available Cyanide: 250 mg HCN/Kg waste
Total Available Sulfide: 500 mg H,5/Kg waste

The available cyanide or sulfide should be measured using the
attached draft testing methods. Work currently being dcne oOn
the agitation and waste introduction steps may result in
significant changes in the subsequent proposed test. However,
- pending the conclusion of the investigations, we recommend use
' of this draft procedure. :

I have attached a brief outline of the methodology we have
employed to derive these interim thresholds. Work on estimating
dispersion factors, however, is. currently in progress. Any
comments or suggestions you may have with respect to either the
draft test method or the approach to establishing thresholds
would be appreciated. ' : '
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TeEST METHOD TO [ETERMINE HYIROGEN SULF ITE RELFASED ¥ ROM WASTES

Scope and Application

1.1 This method is zpplicable to all wastes with the conditions that
waste which are cambined with acids do not form explosive mixtures.

1.2 This method provides a way to determine the specific rate of release
of hydrogen sulfide upon contact with an aguecus acid.

1.3 This procedure releases only the evolved hydrogen sulfide at the
test conditions. It is not intended to measure forms of sulfide
other then those that are evolvable under the test conditions,

Summary of Method

2.1 An aliquot of the waste is acidified to pH 2 in a closed system. The
gas generated is swept into a scrubber. The analyte is quantified.
The procedure for gquantifying the sulfide is given in Method 376.1.

'Sample Handling and Preservation

3.1 Samples containing, or suspected of containing sulfide
wastes, should be collected with a minimum of
aeration. The sample bottle should be f£illed completely, excluding all
head space, and stoppered. Analysis should conmence as soon as possible:
and samples should be kept in a cool, dark place until analysis begins.

3.2 It is suggested that samples of sulfide wastes be tested as guickly as
possible. Although they can be preserved by adjusting the sample pH
to 12 with strony base and aidition of zinc acetate to the sample,
this will cause dilution of the sample, increase
the ionic strength and, possibly, change other physical
or chemical characteristics of the waste which may affect
the rate of release of the hydrogen sulfide. Storage of
samples should be under refrigeration and in the dark.

3.3 Testing should be in a ventilated hood.

Apparatus (See Figure 1) _

4.1 Three—-neck, round-bottom flask with 24/40 graund—glass joints, 500 ml.

4,2 Stirring apparatus to achiew approximate 30 rpm. This may be a rotating
magnet and stirring bar combination or an overhead motor driven

propellor stirrer.

4,3 Separatory funnel with pressure equalizing tube amd 24/40 ground glass
joint and teflon sleeve.




\ t\,‘?‘?lexihle tubing for connection from nitrogen supply to apparatus.
1.+ jater pumped or oil pumped nitrogen gas with two stage regulator.
4.6 Rotometer for monitoring nitrogen gas flow rate.

1.7 1Industrial hygiene type detector tube for sulfide (100 - 2000 ppm range'i.

5,1 Sulfuric acid 0,005 M

©.2 sulfide reference solution: Dissolve 4,02 gm of Na,S* 9H20 ina 1.0 liters
of distilled water. This is 680 ppm hydrogen sulfiée. Bijute this stock
solution to cover the analytical rarge requirad (100 ppm to 680 ppm).

5.3 NaOH solution, 1.25N: dissolve 50 gm NaOH in distilled water and dilute
to 1 liter with distilled water.

5.4 NaOH solution, 0.25 N: Dilute 200 mi of spdium hydroxide solution to
1 liter with distilled water.

System Check

6.1 The cperation of the system can be checked using the sulfide
/7y reference aolution. The reference solution can be used to verify
\\ systen operation. :

r1rocedure

The procedure is dependent on the mettod chosen for guantification.

~-If an adsorbent tube indicator is used for quantification, the analyst
stould start the procedure with Step 7.2.0

-1f another procedure is chosen, the analyst should start the procedure
with Step 7.1.0 '

7.1.0 Procedure employing scrubber solution with. wet method gquantification.

7.1.1 Add 500 m of 0. 25N NaOH solution to a’c_alibrated scrubber and dilute
with distilled water to obtain an adequate depth of liguid.

7.1.2 Assemble the system and adjust the flow rate of nitrogen using the rotomter.
Flow should be 60 ml/min.

2.1.3 Add 10 gm of the waste to be tested to the system.




O

7.1.4

7.1.5

7.1.86

7.1.7

7.2.0

With the nitrogen flowing, add encugh acid to fill the system 1/2 full,
while starting the 30 minute test period.

Begin stirrimg while the acid is entering the round bottomed flask.

After 30 minutes close off the nitrogen and discomnect the scrubber.
Determine the amount of sufide in the scrubber by Metiod 376.1 (enclosed).
following methods

Go to Section 8.1 for calculation of specific rate of release.

Procedure employing dry adsorbent indicator tube for quantification.

7.2.1

7.2.2
7.2.3

7.2.4

7.2.5

7.2.6

Assemble the system with the adsorber tube in place, makirg sure that the
tube has the proper orientation (see manufacturer's literature).

Adjust the flow rate of nitrogen to be 60 ml/min using the rotameter.
Add 10 gm of waste to the system.

Start the test by adding encugh acid of pH 2 to £ill the round bottom
flask half full.

After 30 mirutes, read the length of the stain on the indicator tube.
Follow the marufacturer's directions in determining the concentration
of sulfide in the gas using the length of the stain and the amunt of
gas passed through the tube.

Go to Section 8.2 to calcilate the specific rate of release.

8 Calcuations

8.1

Determine the specific rate of release of HoS.

—Concentration of HpS in scrubber (mg/1) = A
This is obtained from wettod 376.1 or 3176.2.
—Volume of solution in scrubber (1) = L
. 4eight of waste used (Kg) = W
-Time of experiment = Time N2 stopped - Time
N, started (seconds) = 8
A+ L
R = spec. rate of release = ~—=—~
W+ s
Total available H,S = R® 1800 mg/Kg




einal Getector tube reading (ul)
Flow rate N, through tube {ml/min)
Time of flow (min)

conversion factor = 1.17

weight of sample (kg)
Specific rate of release

L
R = -t (1.42) = mg/Kg of HpS
1000 - W

5 Calculations for adsorber tube determination of sulfide

H < ¢

o




